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(71) 3aflBWTejib: 

KoHcraHTviHOQ CepreM Bna^n mm po bhh 

(72) M3o6peTaTe/ib: KbHcraHTMHOB Ceprefi 

BnaAMMMpOBMM 

(73) naTaHToo6/iaAaTenb: 
KoHCTaHTMHoa Cepreft BnaAMMMpoBHM 



(54) CIIOCOB C03WAHMH TPEIUHHW rMflPOPA3PbIBA 
AJW ErO OCyiMECTBJ1EHJi« 

(57) PeQepar. 

Cnooo6 co^HMfl TpeiM^Hbi rwflpopa3puBa b 
33AaHHOM MHTepsane nnacTa npMMeHfleTra b 
KetJmiHofl m raso&ofl npoMwiuneHHOc™ u 
Hcnonb3yeTC« Ana noBbnueHMs 

npOMSBOflMTeJlbHOCTH K8K BKOBb BBQAHWhlX, T3K 

h /5ei^cTByK3LL|nx AODbiBaKHUVtx 1* HameTaiOLUKx 
cKsaxuH. TexHMHecKMR paaynbTaT - co3aaHMB b 
nnacTe noKann30BaHHbix no ero pa3pe3y 

Tp©LL|MH rHApopaspblBa H HHTeHCM0HI4HpOBaHMe 

BbipaGono* oTAe/ibHbix MHTepBanoB n 
nponnacTKOB. Cnocoo" 3aicniOMaeTCfl a tom, hto b 
cxBattWHy na HacocHo-KOMnpeccopHbw Tpyoax 
cnycitatOT rvwpoaGpaswBHbifl nepcfiopaTop 
oAHOBpeMeHHO c naKepoM. ycTawaanMBawT 
KnanaHHbirt map. npoBOA«T onpeccoBxy 



B 3AAAHHOM HHTEPBAJ1E n/IACTA M yCTPO&CTBO 



KonoHHbi HacoGKo-KOMnpeccopHbix Tpy© Ha 
flaaneHMe rviApopa3pbma. ripn 3tom btyjikb 

HaXOAHTCS) B BdpXHdM non03K6HMM, 

repM8TM3vipy« nacajvM. liiap BwnonHHBT 
HasHBNeHne onpeccoBOHHoro. flnfl npop©3aHMfl 
nep4x)pau^0HKbJX KaHanoB cpusaiOT nanep. 
flonycKaioT nepcfcopa-rop b 3aAaHHbitt wHTepsan 
npoAyKTMBHoro nnacia. BTynica napeMeu4aeTCH 
b HM>KHee nonoxeHvie. OrKpuBawTca HacaflKvi, 

MBpea KOTOpbie JKKAKOCTb c a6pa3MBOM 

BCKpbJBaeT n/iacT. (locne npopesaHiw KaHanoB 
iwaneicaJOT icnanaHHbiw map. HpunoAHMMaioT 
naK©p HaA nnacroM k noBTOpHO ero ca)KaK>T. B 
pa3ynbTaTe BTynna nepeMemaeTca BBapx m 
repMeTWMpyeT nacaAKv*. 33T6M npoaoAflT 
ruApopaapbia nnacra. 2 c. w 2 3.n.0-nw. 2 wn. 
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H3O6peT0HMB OTHOCWTCfl K Het}>TflHOa M 

ra3osoft npoMbJ uine hh oct n n MOxeT 6biTb 
nOTonb308ano Ana noBbiweHM* 

npOM38OAMTanbH0CTH KHX BHOBb BBOAUMblX, T3K 

h ^e«CTBy»OLi4Mx floBbiBaiomux n 
HameTaTanbHwx cKBawMK. 

H3B6CT6H CTOCO6 003fl9HMfl Tp8U|MHbl 

rvmpopa3pbiaa 8 aaAaHHOM uniepBane 
npoflyKTHBHoro nnacra nocpeACTBpM 
BpeMeHHoro nepeicpbrrMfi HawieveHHOfo 
uiHrepsana csepxy naxepOM, a cHiwy necHaHoH 
npoewofl (Ycanes n.M. nwaannMecKMft paapbiB 
nnacTa.- M.; HeApa. 1986, c. 102). 

yna3aHHbi« cnocoG no bo Boex cnyMaax 
mojkbt 6biTb ycneujHO peannaoBaH. 3tot cnoco6 
HenpMMeHnu An« notanH3ai\m TpeuyiH b 
cepeA^He \aiva hmkhbA Mac™ cfcanbTpa 
CKBaxHHbi. KpoMe Toro, OH Heo^xjjeKTMBeH B 
cnyMae HeicaMecTBeHHoB nepo>opanMM 
o6pa6arbiBaeMoro MHTepaana, mto npnBOAMT k 
npopbisy «x>3AaHHbDC CapbepoB w passu™ w 
TpemwHbi 3a npeflsnaMM Bbi6paHHoro 
MHTepaana BoaAeflcTBMR. 

Han6onee djii*3khm ananoroM aanaeTCfl 
cnoco6 C03H3HW1 Tpeo;iiMbi rnopopaapbiBB b 
3aAawHOM MHTepBane nnacTa, saKnioMajomM^cB 

B TOM, MTO B OXBBDKWHy cnyCKaKJT 

r^Apoa6pa3viBHbiA neptfeoparop c HacaAKaMU 11 
ujapoBbiM KnanaHOM, ycTawaanMBaioT 
KfianaHHbi^ map, onpeccoBbiBaioT KonoHHy 
HacocHo-TOMnpeccopHUX Tpy6, npoBOAar 
npopeaaHue nep$opauviOHHbix KHHanoB, 
M3anenatoT K/ianaHHbiH tuap, cnyocaioT b 
cKBajwwy naicep, npouaBOAHT era nocaAKy hsa 
nnacroM w 33T©m - rvJAPopaapwB nnacia 
(BpeMeHHafl MHCTpyKi^HB no 
ruflponecJcocrpyftHOMy iweTQAy neptfcopaui/irt H 
sciqpbiTwo nnacra, M., BHU1H, 1967, c.2 12-15). 

H3BecTHwR cnocoG 6onee HaAeacno 
ocymecTanneT jioxann3aijwo TpeiMMHbi 
niAPopa3pbiBa b aajqaHHOM MHTepBane 
npoflyKTMBHoro nnacra, oahbko TpeoyeT 
cyu;ecTBeHHbix AononHKTenbHboc 3aTpaT Ha 
npoBeAeHvie npeAsapnTenbHoti 
rt4Apoa6pa3HBHo^ nepqtopaunH, mto 
SHasMTenbHO yaopoxaeT KOMnnexc 
noflroTOBMTenbHbix paooT k npoBCAeHHK) 
rnflpopa3pbiBa nnacTa. 

H3B6CTHO yCTDOBCTBO - nBCKOCTpyRHblfl 

nepctjoparop, coctowium^ H3 Kopnyca, yana 

HaCaADK, B KOTOpblft BXOflflT HacaAKB. 

AepxcaTenb HacaAKW n CTonopHoe Konbi^o. 
xboctobvw, samyuiXM, KnanaH nepQbopaTopa v\ 
KnanaH onpeccoBKM Tpyo" (YcaMeB n.M. 
rvmpaantmecjctta paspua nnacTa.- M.: HeApa, 

1988, c.64). 

HeflpcraTKOM uaBecTHoro nep4»paropa 

flBJlflOTCfl CrtCUKHOCTb ero M3rOTOBneHMfl, KpoMe 

Toro. HeooxoAMMOcrb cmbhw KnanaHKbix uiapoa 

AHH npOBBflSHHA OFipeCCOBKM KOJlOMHbl 

HaoocHO-KOMnpeccopHbix Tpy6 m neptJ>opa^M. 

Han6onee 6nw3KMM ananoroM ycTpottcTBa 
Anfl coa/mHMfl Tpau^MHbi rvi/jpopaspfeJBa 
flanneTCfl rvwpoa6pa3UBWbdW nepqboparop, 
coflep)«ainM« nonwa uwinwipMMecKMft Kopnyc c 
HacaAKaMH m BTyriKy, pa3M©LneHHyw a no/iocTvi 
Kopnyca. co ckboshwm ocgbum Kananow, 
c©AnoM noA KnanaHHbi^ ujap w ynroTHennHMM 
(SU, sbt. cs. 564409, nn. E 21 B 43/114, 1977). 

HaBBCTHoe ycTpoiteTBO ncnojib3yaTCfl An« 
MHoroKparHoro cpa6aTWBaHMa, QAHaico oho hq 

nO3B0J15ieT HCKTIJOMMTb MaCTb npOMBJKyTOMHUX 

onepat^yiPi npn noATOTOBKe m npoBeaeHMM 
rvwpopa3pbiBa nnacra. Kpow© Toro. M3BecTHbitf 
rMAPoa6pa3MBHbi» nepcpopaTop wMeeT cnowcHyio 
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KOHCTDyKUHK). 

TexHwviecKO^ zamwb naofipeTeHMH 
RBiiRBTCfl cymecTBewHoe chm>K9hm6 aaTpaT npn 
cos as km n b nnacre noKanw308aHHbix no paspe3y 
tpbiumh rnApopa3pbma , b pe3ynbTaTe nero 
BO3MOJKH0 wHTeHcvicpMm^poeaTb BbtpaooTKy 
OTABAbHbix MwrepBanoa m nporuiacTKDB. 

CnwxBHue 3aTpaT APCTuraeTcn sa cmbt 
MClOlJOMeHUfl nosTopHbix cnycKD-noAb©MHbix M 
onpeccoBOMHbix onepai^wft, a Tawxe 
npoM6)KyT0MHbix ycTanoBOK w w3aneMeHMrt 
xnanaHKboc wapoB. 

TexHWMeCKafl aaflaqa peiuaercfl b 
aaflanBHHOM n306pereHMH aa cmbt npuMBHSHMfl 
rMAPoa6pa3MBHoro nepo>opaTopa cn8t;MajibHO« 
TejiecKontiMacKOfl KOHCTpyKMHH, KOTopuK 
paooTaer xa* nepct)opaTop npn cbo6oaho« 
noABecKe kohohhw HacocHO-KOMnp80copHbix 
TpyG, a npi/i ee vacTMMHoW pa3rpy3Ke hb akodb 
naKepa - ksk repMeTWHHbiM naTpy6ox. 

nocTaBneHHafl TexHtmecxaw 3aAavia 
AOCTKraeTCfl tbm, mto b cnocofie coaaaHkifl 
TpeiMMHw rMAPopaspbiBa b 3aAaHHOM KHTepsana 
nnacra, 3axnicMaiomeMCfl b tom. mto b CKBEUKWHy 
cnycKatoT rvtApoa6padHBHbt0 nepcpopaTOp c 
HacaAKawn m ujapoBbiM KnanaHOM, 
ycTaHaajiMBaioT KnanaHHbtA uuap. 

onpeccoBbiBaKJT xonoHHy 
Hacoc«o-KOMnpeccopHbix Tpy6, npoBOAflT 
npope3aHwe nepcpopai^ioHHboc KaHajioa. 
M3Bneica(OT KnanaHHbi« ujap, cnycKaroT b 
cxBawiwy naKep, npoM3BOAHT ero nocaAKy naA 
nnacTOM n 3areM - rMAPopaapbiB nnacTa, cnycx 
B cKBaxwHy nepq^oparopa n naxepa 
ocymecTBnnioT OAHOBpeMeKHO, npw stom 
onpeccoBKy KonoHHbi Hacowo-KOMnpeccopHboc 
Tpy6 npOBOAHT Ha AaB/ieHae rKAPopaspwoa. 

3to no3Bo/iKeT orKaaaTbcn or 
npoiwe)KyTOMHbix onepai^nR: ycraHOBKM 
onpeccoBOMHoro xnanaHHoro ma pa b cbaho noA 
HBcaAKaMM n6p0opaTopa, onpeccoaxy kojiohhu 
HaoocHO-KOMnpeccopHbix Tpyo" na flpaneme 
nep0opanvin n MSB/ieHewrte onpeccoBOMHoro 
KnanaKHoro ujapa. 

3aAana peujaeTca TaioKe tbm, mto 
nep0opaTop pa3M8maK>T noA naKepOM. 

Kpowie Toro, bosmo^bh \a Apyrovi BapwaHT 
ycTaHOBttn nepct»paTopa nnfl ocyu^BCTaneHi/ia 
nocTaBneHHO« saAaMM. Oh aaxniOMaeTca b tom, 
mto nepcfcopaTop paaMaiuaraT hba naxepoM. ilpw 
3tom narap npeflBap^rrenbHO ca>KaJ0T Ha a 
nnacTOM aha nposeABHWfl onpeccoBKM kohohhw 
Hacocwo-KOMnpeccopHbix Tpy6, sareM cpbiBaKjr 
naKep, Aonyc*a»OT nepcfxDpaTop b 3aABHHbifl 
MHrepBan nnacTa, nocne npope3aHMR 
nepctxjpaunoHHHx KaHanoe npnnoAHWMaK)T 
naKsp HdA nnacroM w noaropHo ero cajicamT, a 
pe3yribTaTe ^eno repMeTH3MpyiOT hbcbakm 
nepo^oparopa ahh nocnBAywmano npoBeAewMfl 
rvtAPopaspbiBa nnacra. 

nocTaaneHHaB 3aAa.Ha peanwayeTCH aa cMer 
Toro. mto b ycTpoBcrso Ann oo3AaHMfl TpemKHbi 
rnApopa3pbJBa a 3BABHhom HHTspeane ana era, 
coAep«aiueM i^nnMHApWMecKVirt xopnyc c 
HacaAxaMH m BTynKy, pa3MemeHHyK) b nanocrn 
Kopnyca, 00 cKBoaHbiM oceBbiM icaHanoM, 
ceAnoM hoa KnanaHHbiR map m ynnoTH8HHBMM, 
BTynKa BbmonneHa c xboctobhkom, 
BbiCTynaioi^MM 3a npeAenw Kopnyca m 
coaA^HBHHbiM c naxepOM, npw stom xopnyc n 
BTynica cafl3aHbi mbsw cooof^ tunoHOMHUM 
coeA^HeHvieM nn« oSecneMeHvw noBopora 
naKBpa npw BpameHMH iconoHHbi 
HacocHO-KOMnpeccopHbDC Tpy6. 

Ha cpur. 1 noKa30H rvwpoaapaanBHbifl 
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nep4>opaTOp - ycTpo&CTBo An* coa/iaHMfl 
rpen^HW rvmpopa3pbisa b nonoxeHMH aha 
npopeaaHMR neptfeopatiuoHHbix xaHanoB; Ha Qw. 
2 - npn ncwoTOBKe ero x rviApopaapwBy b 
M0M8HT repMeTH3anMM HacaAo*. 

OlAPoa6paawBHbi*i rcepcfcopaTop-ycrpoflcTBO 
Arw coaaaHMH TpemnHbi mApopa3puBa 
coAepKviT no/ibiB UMflKHopMsecKwfl Kopnyc 1 c 
HacaAKaMM 2. BTyjixy 3. pa3Mem©HHyw e 
no/iocTH xopnyca 1, co ckboshnm oceBWM 
KawanoM 4-, oeAnoM 5 hoa xnanaHHwH iuap 6 vi 
ynnoTH8HV4fiMn 7. BTyjixa 3 BbincmHeHa c 
xboctobmkom 8, BbtcTynaxanuM sa npeAenw 
Kopnyca 1 m CHa6we h h bi m coeAHHviTeribHbiM 
anewieHTOM, Hanprnuep pe3b6"ofl 9, Ana 
KpenneHWH naicepa (Ha Mepreace He nonasaH). B 
Kopnyce 1 c npoTMBononoacHoB ot xBocToevtica 8 
cTopoHbi Bbino/iH©Ha pe3b6a 11 Ann 
coeAHHeHMfl nepcjxipaTopa c KonoHHOfl 
HaoocHo-KOMfipeecopHbix Tpy6. 

Kopnyc 1 u BTyjixa 3 caflsaHW Mewy coQoft 
ujnoHOHHbJM coeAMHenwewi, uinoHOMHbiR na3 12 
KOToporo BbinonHBH, HanpiflMep, Ma GoxoBoa 
noBepXHOCTH BTy/iKM 3, a ujnoHKa 13 
ycranoBneHa b xopnyce 1 . 

Taxoe coeA^HeHwo ooecneHMaaeT 
cbo5oahoo, BOSBpaTHO-nocrynaTenbHoe 
nepeMeu^eHwe BTynnvi 3 e nanoc™ Kopnyca 1 w 
noBopoT naicepa npw spaceman kotohhw 
HacocHo-KOMnpeccopHbix Tpy6 3a chst ynopa 
ujnoHKM 13 b 6oKOByK> noBepxHocTb naaa 12. 

Cnooo6 ocyuiecTB/weTca cneAyKxuMM 
oopasoM. 

B CKBaxcwuy Ha HacocHo-KOMnpeccopHbix 
Tpyoax cnycxawT rnAPoa6pa3MBHbifl 
nepcfcopaiop m naKep c HirapeM. na*ep 

C06AMH6H pe3b60BblM COBAWeHMeM C 

xboctobhkom 8 BTyiiKM 3 nepcfcoparopa npw 
3tom nepcfcopaTop pa3MemeH HaA naxepoM. 
naxep npeABapnTenbHO ycTaHaanwBaioT hqa 
nnacroM m npon3BOA&T ero nocaAxy 
ncxjpeACTBOM MacrnMHofl paarpysKw kohohmw 
HacocHo-KOMnpeccopHbix Tpy6 Ha axope naicepa 
3a cm st ee BpameKwa. 

YcTaHaannBatOT yHKBepcanbHW& x/ianaHHwH 
wap 6 b cepjio 5 nepcfcopaTopa u npow3BOAflT 
onpecooBxy xoaohhu HacocHo-KOMnpeccopHbix 
Tpy6 Ha paoieTHoe Avenue niApopaspbiBa c 
yneTOM aanaca npowocm npn onpeccoBKB 
KonowHbi HacocHO-KownpeccopHbix Tpy6 BTynxa 
3 HaxoAMTCfl B Kpa«neM BepxHeM nonoxewiflvi, a 
xnanaHMbiW ujap 6 BbinonHaeT Ha3HaneHue 
onpecooBOMHoro. 

nocne onpeccoBKM cpuaaioT naxep, 
AonycxaioT nepioparop b saAaHHbiB nHTepBan 
npoflyxTMBHoro nnacTa w npovttBOAflT 
rwflpoa6pa3UiBHyK) nepcfcopai^wo. (Ipw 3tom 
)KMAKcxjTb c aopasit&OM (necKQM) noA 
weoGxoA^M biM AaBnaHKeM nocrrynaeT no 
HacocHOKDMnpeccopHbiM Tpy6aM b xopnyc 1 w 
npwacviMaeT xnanaHHbitt map 6 k xaHany 4, 
nepexpuBaa ero. BTynica 3 npvi otom HaxoA^Tcn 

B KpaflHBM HMXWeM nOJIOXeHMH \A SCMAKOCTb 

BbixoAVir nepe3 HacaAXM 2. BCKpwBaB 
npoAyxTMBHw^ nnacT. 

nocne npopesaHHJi nep^opaunoHHwx 
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KaHanoB o6paTHO& npoMbiBKDf*. MSBJiexawT 
xnanaHHbiM map 6. npuinoAHMMaiot kotohhv 
HacocHo-KOVinpeccopHbOc Tpy6 BMecie c 
nepttwpaTopoM wi naicepoM ao ycTaHOBKn 
nocneAnero HaA nnacroM h hobtopho cajxaoT 
naKep. Hpn btom BTyriKa 3 nepeMemaeTCfl a 
nonocTM Kopnyca 1 Bsepx ao ynopa ujitohkm 13 b 
Topei4 na3a 12 repMBTMMHo nepexpUBan 
HacaAKH 2. 

nocne npoeeABHuw mapopa3pwBa 
saKpbisaKJT ycTbe cKBajKMHW ahr AecipyKUnn 
rena. nepepacnpeAeneHMn AaaneHii« b njiacrre 
h TpeiMvtHe m ee cMbixaHnn. 

npM ycraHOBice nep^opaiopa noA naicepoM 
npeABapmenbHyio noca/vcy naicepa ne 
nppM3BOA»T. TaKoe pa3Meu;eHMe nep0opaTopa 
OTHOCMTenbHo naxepa npuMeHHioT npw 
AOCTaTOMHOM Ann i^pKynfli^MM 3a3ope Me>Kfly 
ynnoTHHTe/ibHbiMH ojieweHTaMM naxepa vi 

06caAHOM KOnOHHOM. 

OopMyna M3o6peTeHM«: 

1. Cnoco6 co3AaHMfl TpeiHMHbi 
rMAPopaspbiea b saAaHHOM MHTepsane nnacTa. 
3aicnioMaK)im4Rcfl b tom, mto b CKBaxcviHy 
cnycxaioT rMApoaOpasMBHbifl nepcfxapaTop c 
HacaAKaMM u mapoBbiM xnanaHow, 
ycTaHaanMBawT KnanawHbifi ajap, 
onpeccoBbiBaioT KonoHHy 
HacocHOHcoMnpeccopHbix Tpy6, npoBOA^T 
npope3BHne nep4»pHpoBaHHbix xaHanoB, 
^3BnexaiOT xnanaHHbifl map, cnycKawT b 
CKBajKMHy naKep, npon3BQA«T ero nocaAicy HaA 
nnaoTOM m 3aTew - rMAPopa3pwB nnacTa, 
OTn^Hawiyw^ca reiwi, mtto cnycx b cxaaxviHy 
nep^oparapa n naxepa ocymecTBJuwT 
oAHOspeMeHHO, npw btom onpeccoBKy kojiohhu 
HacocHo-KOMnpeccopHbix Tpy6 npoBOA^T Ha 
Aa&JieHue rviAPopa3pbiBa. 

2. Cnoco6 no n.1, oTnvwaioujMftCfl tom, ^rro 
nep4>oparrop pa3MeiuaK)T noA naicepoM. 

3. Cnoco6 no n.1, oTnidMaioinnftcfl tom. mto 
nepcjiopaTop pasMeiuawT HaA naxepoM, npw 
3tom naicep npeABapmenbHO ca)xaiOT HaA 
ruiacTOM Ana npoBeAeHu* onpeccoBKM ko/iohhw 
HacocHo-KOMnpeccopHbix Tpy6, 3areM cpwaaioT 
naicBT, AocnycxaiOT nepct»paTOp b saAawHbift 
MHTepBan nnacTa, nocne npope3aHMJi 
nepc})opam«3HHbix KaHanoB npwnoAHMMaioT 
naxep hsa ruiacTOM w noBTopHo ero cajxajoT, b 
pe3ynbTaie Mero repMeTM3MpyK>T HacaAKM 
nepc$5opaiopa Ann nocneAyiomero nposaAeHHa 
rnApopa3pbiBa nnacxa. 

4. ycTpoftcTBo Ann coaAanwR TpemwHw 
ruApopaspbiBa b 3aAaHHOM nHTepBane nnacTa, 
cQAep>xaiAee nonbiw ij&WMHAPMMecKMfl xopnyc c 
HacaA«aMM m BTynxy, pa3MemeHHy» b nonocTH 
xopnyca, co ckbo3HWM oceawM xaHanoM, 
ceAnowi noA xnanaHHbiii ujap vi ynnoTHeHM«Mn, 
OTJiw-iaiomeecH t^ m - mto &Vt™& BbinonHeHa c 
xboctobukom. BbtcrynaK)u;MM 3a npeAenbi 
xopnyca h coeAHHeHHbiM c naxepow, npn stom 
xopnyc m BTynxa CBBsaHbi wejKAy coooft 
ujnoHOMHbiM coeAMHeHHew aha ooecneHeHMH 
noBopora naxepa npw BpatueHMM xdjiohhu 
HacocHo-KOMnpoccopHbix Tpy6. 
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(54) METHOD OF PRODUCING FISSURE BY HYDRAULIC FRACTURE WITHIN PRESET INTERVAL OF 
FORMATION AND DEVICE FOR ITS EMBODIMENT 

(57) Abstract: 

FIELD: oil and gas industry for 
increasing production rate of newly put into 
operation wells and running producing and 
injectfon wells. SUBSTANCE: method consists 
in that run Into well on tubing is hydraulic 
abrasive perforator with packer. Valve ball 
is installed. Tubing string Is tested by 
pressure of hydraulic fracture. In so doing, 
bushing is located in the upper position to 
seal nozzles. Valve ball fulfils function of 
pressure testing one. Perforation channels 
are cut with removal of packer. Perforator 
is admitted to pre preset interval of 
producing formation. Bushing moves to the 
lower position. Nozzles are opened to 
discharge fluid wfth abrasive to open the 
formation. After cutting the channels, vafve 
bat! is removed. Packer is lifted above the 
formation and set again. As a result, 
bushing moves upward to seal nozzles. Then 
hydraulic fracturing of formation is 
performed. EFFECT: increased production rate 
of well due to produced fissures localized 
in formation sections and intensified 
working of separate intervals and interbeds. 
4 cl, 2 dwg 
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METHOD FOR CREATING A HYDROFRACTURE CRACK AT A PREDETERMINED 
FORMATION INTERVAL AND A UNIT FOR ACCOMPLISHING IT 1 

The invention at hand pertains to the oil and gas industry. It can be used to increase the 
output of both newly commissioned and existing producing and injection wells. 

A method already exists for creating a hydrofracture crack at a predetermined pay 
formation interval by means of closing off a target interval from above with a packer and from 
below with a sand plug (P. M Usachev. Formation Hydraulic Fracturing. Nedra [Subsurface 
Resources] Publishing House, Moscow, 1986, p. 102). 

This method cannot be successfully employed in all instances. The subject method is not 
suitable for localizing cracks in the middle or the lower portion of a well strainer. Furthermore, 
it is inefficient in the event of the poor-quality perforation of an interval that is being worked, 
which leads to the broaching of the barriers created and the development of cracks outside the 
confines of a chosen contacted interval. 

The closest analog to the invention at hand is a method for creating a hydrofracture crack 
at a predetermined formation interval that consists of lowering a hydroabrasive perforating gun 
with jet nozzles and a ball valve into a well, installing the valve ball, pressure testing the flow 
string, cutting perforations, extracting the valve ball, lowering a packer into the well, seating it 
over the formation, and then hydrofacturing the formation (Interim Instructions for the Hydraulic 
Jet Perforation and Exposure of a Formation, Russian National Research Institute (VNII), 
Moscow, 1967, pp. 12-15), 

This existing method more reliably accomplishes the localization of a hydrofracture crack 
at a predetermined pay formation interval; however, it requires significant additional outlays for 
the performance of preliminary hydroabrasive perforation, which makes the formation 
hydrofracture preparatory work package more expensive. 

A unit already exists - an abrasive jet gun consisting of a housing and a nozzle assembly 
- that includes a nozzle, a nozzle holder, a stop ring, a liner, caps, a gun valve, and a pipe 
pressure-testing valve (P. M. Usachev. Formation Hydraulic Fracturing. Subsurface Resources 
Publishing House, Moscow, 1986, p. 64). 

One shortcoming of this existing gun consists of the complexity of its fabrication, as well 
as the necessity of replacing the valve balls in order to facilitate the performance of flow string 
pressure testing and perforation. 

The closest analog to the unit at hand for creating a hydrofracture crack is a 
hydroabrasive perforating gun that includes a hollow cylindrical housing with a end-to-end axial 
channel, a valve ball seat, and seals [Soviet Union (SU) Inventor's Certificate (Inv. Cert.) 
564409, classification (cl.) E 21 B 43/1 14, 1977]. 

This existing unit is used for multiple operations; however, it does not make it possible to 
eliminate a portion of the operations involved in preparing for and performing formation 
hydrofracturing. In addition, the existing hydroabrasive perforating gun has a complicated 
design. 

The fabrication engineering objective consists of significantly reducing the outlays 
associated with the creation of sectionally localized hydrofracture cracks in a formation, as a 
result of which it becomes possible to intensify the development of individual intervals and 
layers. 



Translator's Note: This text consists of a partial translation of pertinent portions of Russian patent 2 1 23 1 06. 
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A cost decrease is achieved by means of eliminating repetitious round-trip and pressure- 
testing operations, as well as intermediate valve ball installations and extractions. 

The engineering objective within the invention for which this application has been filed is 
achieved by means of using a hydroabrasive perforating gun with a special telescopic design, 
which operates as a perforating gun when the flow string is freely suspended and as a 
hermetically sealed connecting pipe when it is partially balanced on the packer anchor. 

The stated engineering objective is achieved in that this method for creating a 
hydrofracture crack at a predetermined formation interval consists of the fact that a 
hydroabrasive perforating gun with nozzles and a ball valve is lowered into a well, a valve ball is 
installed, the flow string is pressure-tested, perforations are cut, the ball valve is extracted, a 
packer is lowered into the well, it is seated over the formation, formation hydrofracturing is then 
performed, and the perforating gun and packer are simultaneously lowered into the well, during 
which the flow string's pressure testing is carried out at the hydrofrac pressure. 

This makes it possible to forego intermediate operations: installing the pressure-testing 
valve ball in a seat over the perforating gun's nozzles, pressure testing the* flow string at the 
perforation pressure, and extracting the pressure-testing valve ball. 

The objective is also achieved by virtue of the fact that the perforating gun is positioned 
under the packer. 

Moreover, an alternative for the installation of the perforating gun is also possible in 
order to achieve the objective posed. This consists of the fact that the perforating gun is 
positioned over the packer. Here, the packer is First seated above the formation in order to 
facilitate the performance of the flow string's pressure testing, then the packer is released, the 
perforating gun lowered to a predetermined formation interval, the packer is raised above the 
formation after the perforations have been cut, and it is reseated, as a result of which the 
perforating gun's nozzles are hermetically sealed so that formation hydrofracturing can 
subsequently be performed. 

The stated objective is achieved by virtue of the fact that within the unit for creating 
hydrofracture cracks at a predetermined formation interval, which contains a cylindrical housing 
with nozzles and a bushing that is situated in the housing's cavity, as well as with an end-to-end 
axial channel, a valve ball seat, and seals, the bushing is made with a liner that extends outside 
the confines of the housing and is connected to the packer. Here, a key joint interconnects the 
housing and the bushing in order to ensure that the packer turns as the flow string rotates. 

The hydroabrasive perforating gun - the unit for creating a hydrofracture crack in the 
position for cutting perforations - is shown in Fig. 1, while the perforating gun being prepared 
for hydrofracturing at the moment of nozzle hermetic sealing is shown in Fig. 2. 

This hydroabrasive perforating gun for creating a hydrofracture crack contains a hollow 
cylindrical housing, 1, with nozzles, 2, and a bushing, 3, that is situated in the cavity of housing 
1, with an end-to-end axial channel, 4, a seat, 5, for the valve ball, 6, and seals, 7. Bushing 3 is 
made with a liner, 8, that extends outside the confines of housing 1 and that is equipped with 
connecting element, for example, threading, 9, for securing the packer (not shown on the 
drawing). In housing 1, on the side opposite liner 8, threading, 1 1, is fashioned for connecting 
the perforating gun to the flow string. 

Housing 1 and bushing 3 are interconnected by a key joint, the keyseat, 12, of which is 
fashioned, for example, on the side surface of bushing 3, while the key, 13, is positioned in 
housing 1 . 
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This joint ensures the free reciprocal movement of bushing 3 within the cavity of housing 
1 and the turning of the packer as the flow string rotates by virtue of a stop for key 1 3 on the side 
surface of keyseat 12. 

The method is carried out in the following manner. 

A hydroabrasive perforating gun and a packer with an anchor are lowered into a well 
within the flow string. The packer is connected to liner 8 of bushing 3 of the perforating gun by 
means of a threaded joint. Here, the perforating gun is situated above the packer. The packer is 
first installed over the formation and is seated by means of partially balancing the flow string on 
the packer's anchor as a result of its rotation. 

The perforating gun's universal valve ball 6 and seat 5 are installed, whereupon the flow 
string undergoes pressure testing at the rated hydrofrac pressure, with allowance being made for 
a safety margin. During flow string pressure testing, bushing 3 is located in the extreme upper 
position and valve ball 6 serves as a pressure-testing valve ball. 

Following pressure testing, the packer is released, the perforating gun lowered to a 
predetermined pay formation interval, and hydroabrasive perforation is performed. The packer is 
raised above the formation after the perforations have been cut and it is reseated, as a result of 
which the perforating gun's nozzles are hermetically sealed so that formation hydrofracturing 
can subsequently be performed. Here, the liquid containing the abrasive (sand) proceeds along 
the flow string at the required pressure to housing 1 and presses valve ball 6 against channel 4, 
covering it. In this instance, bushing 3 is located in the extreme lower position and the fluid exits 
through the nozzles, 2, exposing the pay formation. 

After the perforations have been cut by backflushing, ball valve 6 is extracted. The flow 
string, together with the perforating gun and the packer, before the latter is installed, is raised 
above the formation and the packer is reseated. Here, bushing 3 moves upward in housing 1 to 
the stop for key 13 and to the end face of keyseat 12, hermetically sealing the nozzles, 2. 

Following the performance of hydrofracturing, the wellhead is sealed in order to facilitate 
gel breakdown, pressure redistribution within the formation and the crack, and its washout. 

When the perforating gun is installed under the packer, the packer's preliminary seating 
is not performed. This perforating gun position relative to the packer is used when the clearance 
between the packer's sealing elements and the casing is sufficient for circulation. 

Patent Claims 

1. This method for creating a hydrofracture crack at a predetermined interval, which 
consists of the fact that a hydroabrasive perforating gun with nozzles and a ball valve is lowered 
into a well, the flow string is pressure-tested, perforations are cut, the valve ball is extracted, a 
packer is lowered into the well, it . is seated above the formation, and the formation is then 
hydrofractured, is distinctive in that the perforating gun and packer are lowered into the well at 
the same time, during which the flow string's pressure testing is carried out at the hydrofrac 
pressure. 

2. The method described in paragraph 1 is distinctive in that the perforating gun is 
positioned under the packer. 



PACE 19/25 • RCVD AT 1/10/2008 3:16:30 PM [Eastern Standard Time] * SVR:USPTO-EFXRF^/0 * ON1S:2738300 * CSID:713 431 4664 " DURATION (mm-ss): 06-04 



